Background Psychiatric symptoms are common in terminally ill patients. Studies linking temperamental traits and psychiatric disorders in patients suffering from advanced disease are rare. This study investigated the influence of temperament on depression and anxiety in palliative care cancer patients. Methods A total of 53 patients at the palliative care unit (PCU) of the Medical University of Vienna were enrolled in the study. Patients filled out the TEMPS-M and the brief PHQ-9 questionnaires to examine associations between temperament, psychiatric symptoms and sociodemographic parameters. Results Pain (67%), anorexia (58%), constipation (42%) and nausea/vomiting (40%) were the most prevalent self-reported symptoms.
Introduction
Patients suffering from progressive diseases with limited life-expectancy are in need of multidisciplinary and comprehensive medical care. Treatment efforts are frequently focused on physical symptoms while comorbid psychiatric conditions are often overlooked and therefore untreated in 60-80% of the cases [1] [2] [3] . Up to 60% of terminally ill patients experience psychiatric symptoms at least at some point of the disease [3] . For example, studies on cancer patients reported prevalence rates for depression of between 10% and 50% [1, 2] . According to Kerrihard et al. [4] 15-28% of cancer patients suffer from anxiety and general fears, which often occur with somatic symptoms, such as fatigue, pain, vomiting, insomnia and death anxiety [5] . Depressive and anxiety symptoms are 3 times more likely to occur in the last 3 months of life than 1 year before death [5] and require appropriate recognition and treatment. The co-occurrence of depression with cancer is not only associated with reduced quality of life but also with decreased adherence to treatment, increased numbers of inpatient stays and a general poorer survival [5] [6] [7] . Correct interpretation of psychiatric symptoms in advanced cancer patients can be challenging as many symptoms, such as fatigue and loss of interest and appetite can be either linked to the primary disease, side effects of chemotherapy or due to a mood disorder.
Individual behavioral and emotional reactivity patterns as characterized through the concept of temperament [8] play an essential role as moderators of major depressive disorder (MDD) [9] and anxiety disorders [10] in psychiatric patient populations. Based on the well-established 5-factor concept of affective temperaments (i.e. anxious, depressive, hyperthymic, cyclothymic and irritable) [11, 12] , the hyperthymic temperament has been shown to be a resilience factor for MDD [13] . It remains open whether and to what extent the temperament has an impact on terminally ill patients, therefore the associations of temperament with depression as well as anxiety were analyzed in a cross-sectional study.
To the best of our knowledge, no studies have exclusively addressed the role of temperament as a risk factor in the development of depression and anxiety among patients admitted to PCUs. The results of this study could provide new options for treatment and enhance the quality of life in palliative care patients. The assessment of temperament and psychiatric symptoms in patients in a PCU could enable the multidisciplinary team to recognize the patients' needs more appropriately and to allocate the necessary psychosocial support.
Methods
The study was performed at the palliative care ward of the Division of Palliative Care at the Department of Medicine I at the Medical University of Vienna, Austria. 
Ethical considerations

Sample
Data were collected between May and September 2015. During this period a total of 94 inpatients were admitted to the PCU. All were subsequently approached to participate in the study. In total, 55 patients (response rate 58.5%) participated and filled in the questionnaires, which included general sociodemographic questions, the brief TEMPS-M questionnaire (TEMPS: Temperament Evaluation of Memphis, Pisa, Paris and San Diego-autoquestionnaire version) (n = 48, response rate 51%) and the Patient Health Questionnaire (PHQ-9, n = 53, response rate 56%). The inclusion criteria were age over 18 years, ability and willingness to participate by signing an informed consent declaration. Exclusion criteria were mental impairment or patients who could not sign the informed consent due to the severity of the disease.
Sociodemographic data
The general information about the patients included sex, age, height, weight, education, housing and financial situation, smoking status and alcohol consumption, physical diseases, symptoms, pain, medication and a history of suicidal ideation within the past month and the past 12 months.
Questionnaires
For the assessment of the patient's temperament the brief TEMPS-M auto-questionnaire was used [14] , which differentiates five basic types of temperament: depressive, irritable, hyperthymic, anxious and cyclothymic [11, 12] . These affective dispositions are seen as biologically determined and time-stable traits of a person's core personality [11, 12] . The brief TEMPS-M short version consists of 35 items, including 7 items for each type of temperament. It was developed and validated in in two independent German-speaking samples in Germany [14] and Austria [15] . Previous studies showed good internal consistency (alpha = 0.69-0.90) and sufficient validity (r = 0.49-0.72) for all subscales [14, 15] .
The short 9-item German version of the PHQ-9 adapted by Spitzer et al. in 1999 [16] was used to assess depressive and anxiety symptoms. For this study the analysis was based on the sum-score method. A PHQ-9 cut-off score ≥10 showed a pooled sensitivity of 85% and a pooled specificity of 89% for MDD [17] . In another meta-analysis, the pooled sensitivity for a cut-off score of 10 was 0.78 and the pooled specificity was 0.87, indicating acceptable diagnostic properties for MDD [18] .
Statistical methods
The statistical analysis was performed by IBM SPSS v. 24.0 (Microsoft, New Mexico, USA). The nonparametric Mann-Whitney U-test was used for rank order between two groups. Associations between intervalscaled variables were tested by Spearman's correlation coefficient.
Results
Sociodemographic data
Of the 55 participants 30 were female (54.5%) and 25 were male (45.5%), 46 (83.6%) participants were over 50 years and 9 (16.4%) were between 31 and 50 years old. The highest completed education was compulsory school in 4 participants (7.3%), vocational training in 22 participants (40%), secondary school (Table 1) . As expected, higher education significantly correlated with a better financial situation (r = 0.482, p < 0.001). While the financial situation was significantly associated with depression scores measured by PHQ-9 (r = 0.348, p = 0.016), there were no associations with other somatic or mental symptoms including PHQ-9 anxiety (p < 0.05).
Gender
Gender differences were not significant for self-reported psychiatric and somatic symptoms, PHQ-9, suicidal ideation and temperament (all p < 0.05), with the exception of the cyclothymic temperament, which was significantly more frequent among males (Z = -2.416, p = 0.016).
Substance use patterns
In total only 7.3% (n = 4) were smokers, 30 participants (54.5%) had stopped smoking and 20 participants (36.4%) had never smoked. Of the participants 5.5% (n = 3) indicated drinking alcohol often but most patients reported drinking alcohol less frequently (n = 16, 29.1%) or never (n = 33, 60%; Table 1 ).
Somatic diseases
Of the 55 patients 11 (20.8%) were diagnosed with pancreatic cancer, 9 (17.0%) suffered from lung cancer, 8 (15.1%) were diagnosed with breast cancer, 4 (7.6%) with renal cancer, 3 (5.7%) suffered from colorectal or ovarian cancer, 2 patients (3.8%) had either head and neck, gastric or esophageal cancer, biliary or prostate carcinoma. Furthermore, two patients suffered from cancer of unknown primary (CUP) and one patient each (1.9%) suffered from either malignant melanoma, multiple myeloma, hepatocellular cancer, sarcoma or mesothelioma.
Self-reported somatic and mental symptoms
The assessment of psychiatric and somatic symptoms as shown in Table 2 suggests a high burden, with pain, anorexia, constipation and nausea/vomiting being the most prevalent self-reported symptoms in the sample. Interestingly, self-reported symptoms of depression K Temperament and depression in palliative cancer patients 655 original article were less commonly reported (21.8%) than unveiled by the structured assessment with PHQ-9.
PHQ-9 and brief-TEMPS-M
Of the 55 patients, 53 PHQ-9 questionnaires on depressive symptoms were completed. Of these 26.4% (n = 14) reported mild symptoms of depression and 64.1% (n = 34) had a MDD. Only 8.5% (n = 4) showed no symptoms of depression. Out of 52 completed PHQ-9 questionnaires on anxiety symptoms, 34.6% (n = 18) showed symptoms of anxiety and 3.9% panic disorder. The patients also frequently reported suicidal ideations within the past month (23.6%, n = 13) and within the past 12-months (29.1%; N = 16). As shown in Table 3 the depressive and cyclothymic temperaments showed significant associations with both depressive (both p < 0.001) symptoms and anxiety (p = 0.002; p = 0.036) as measured by PHQ-9. Furthermore, the anxious temperament was significantly associated with symptoms of depression (p = 0.027). All associations remained significant after controlling for the financial situation (all p < 0.05). Fig. 1 shows the significant differences in temperament scores (depressive Z = -3.127, p = 0.002; cyclothymic Z = -2.810, p = 0.005; anxious Z = -2.013, p = 0.044) between depressive and non-depressive individuals as defined by the PHQ-9 cut-off ≥10. The irritable (Z = -1.191, p > 0.05) and hyperthymic temperaments (Z = -0.774, p > 0.05) showed no significant differences.
Discussion
Psychiatric symptoms are common in palliative care patients, therefore, it is essential to evaluate the need for psychiatric and psychosocial support. Studies addressing the prevalence of depression in terminally ill patients have included cancer stage, histology, gender, age, performance status, comorbidity and marital status as confounding factors [1] [2] [3] [4] 19] ; however, the influence of temperament on depression and anxiety in PCU has not been assessed so far. In this study it was found that around 60% of patients suffered from MDD while 4% fulfilled the criteria for a panic disorder. A significant relationship was found between depressive, cyclothymic and anxious temperaments and depressive symptoms. Furthermore, a correlation between anxiety and the depressive as well as cyclothymic temperaments was observed.
Especially cancer patients who suffer from pain are frequently found to have increased rates of depression where psychiatric treatment is not initiated [20] . In a study with 90 patients with newly diagnosed nonsmall cell lung cancer and consecutively assessed in an oncology unit before starting with any treatment procedure, interviews within the first week of admission based on the Centre for Epidemiologic Studies Depression scale (CES-D) and the Temperament and Character Inventory (TCI), revealed that the temperament dimension, harm avoidance and physical pain were predictors for depression in patients with lung cancer [21] . According to other studies, specific dominant affective temperaments are predictive factors for the development and severity of depressive symptoms [22] [23] [24] [25] . The results of this study imply that higher scores in the depressive and cyclothymic temperaments correlate with higher depression scores, hence supporting the hypothesis that affective temperament traits pose a risk factor for the development for depressive disorders, also in palliative care patients. In the current sample, MDD showed a high point prevalence of 64.1%, implicating a severe psychiatric burden of the sample and calling for appropriate psychiatric and psychosocial treatment.
Limitations
With its cross-sectional design this study has some limitations. The rate of depression in this study is higher than in comparable studies. Lie et al. examined psychiatric symptoms in 969 palliative patients across Europe using the PHQ-9. They found a total rate of 45.3% for any depressive disorder [26] . This might be explained by the fact that self-report instruments generally show higher depression rates or also by the small sample size of consecutive patients within one clinic. Furthermore, patients were evaluated on arrival at the PCU. It is therefore possible that the time shortly after first admission to the palliative care unit might be a period of higher burden and may overlap with symptoms of adjustment disorder. Unfortunately the PHQ-9 cannot appropriately discriminate between depression and adjustment disorders, as many symptoms of both conditions overlap; however, from the perspective of clinical decision making, both adjustment disorder and MDD require appropriate psychiatric interventions. Another obser- vation was the subjective overestimation that occurs when patients are answering questionnaires without an additional interview [27, 28] . To get an accurate psychiatric diagnosis a clinical interview should follow up the questionnaire [29] . Ryan et al. [30] reported that short screening instruments have a high sensitivity of 100% for distressed patients but relatively poor specificity (49-60%), and adding a short question to the screening about the need for help (e. g. "Is this something for which you would like help?") could considerably increase the specificity in oncological settings. Further studies should also validate self-reported symptoms in a clinical face to face interview.
Clinical implications
To the best of our knowledge, this is the first study which investigated the incidence of depression at a PCU with a focus on the individual temperament type. As a clinical implication depression is highly prevalent in terminally ill patients and due to its association with mortality and quality of life, screening for and appropriate treatment of depression within a multidisciplinary team is essential. This study could contribute to increase awareness for psychiatric vulnerabilities and it might be important to consider temperamental traits as risk factors in the etiology and therapy of depressive patients in palliative care. Further investigations to elaborate the concept of temperament in context to psychiatric disorders in palliative care are needed. 
